Before nitrogen can be used as radiator for edge plasma temperature control in experiments with beryllium as the wall material, the compatibility of nitrogen containing plasma with beryllium has to be tested. Therefore beryllium samples were exposed to a variety of mixed N2/D2 plasmas in PISCES-B and codeposits from the sputtered material were collected. It was found that introducing N2 to a D2-plasma reduces Be erosion signicantly but recovery to the pre-N2 levels is possible in pure D2 plasma. Berylliated vessel walls can be a reservoir for N2 and chemical processes probably play a signicant role during nitriding and N2 removal. Nitrided target samples remain conductive and did not lead to additional arcing but codeposits are insulating. Thermal desorption measurements of nitrided and un-nitrided target samples were comparable, while codeposits show a slightly reduced D retention. However D release for both target and codeposits is shifted ≈ 100 K to higher temperatures, above 510 K.
INTRODUCTION
Reliable edge plasma temperature control through radiative cooling is considered crucial to protect plasma facing components in high performance discharges in current and future fusion devices.
Positive results from ASDEX Upgrade with nitrogen (N 2 ) seeding in an alltungsten tokamak [1] lead to the question whether N 2 seeding would be a viable option within the ITER-likewall project at JET [2] or in ITER.
One of the open issues is the compatibility of N 2 seeding with Beryllium (Be) as the wall material. This is because some fraction of the nitrogen injected in the divertor region will be transported to the main chamber wall where it can be codeposited or implanted. Codeposition of nitrogen with Be is also expected in deposition dominated regions in the divertor. It has been shown that Be forms a stable nitride (Be 3 N 2 ) with an optical band gap of ≈4 eV [3, 4] and is essentially insulating. Since insulating layers increase the risk of detrimental arcing, the formation of such layers either by ion implantation, or by codeposition, could limit the use of N seeding in the presence of a Be rst wall.
Understanding the interaction of N 2 with Be is therefore important to make reliable predictions regarding N 2 seeding in tokamaks.
In a recent study of bombarding Be with energetic deuterium and nitrogen ions, the formation of mixed Be x N y compounds was observed [5] . These compounds were thermally stable and showed no nitrogen release up to 1000K. However, ion beam experiments alone are probably insucient to predict the inuence of N 2 in a tokamak containing Be since energetic particles and radiation from a plasma can open additional chemical pathways * Electronic address: tdittmar@ucsd.edu (e.g. ammonia production). It is therefore important to study the interaction of nitrogen with beryllium directly under fusion relevant plasma conditions. The linear divertor plasma simulator PISCES-B [6, 7] , capable of handling berylliated samples, is ideally suited for these experiments. Directly exposed beryllium samples and codeposits from the sputtered material were produced from a variety of mixed N 2 /D 2 plasmas. This paper reports on the rst results of exposure and post mortem analysis of these samples regarding the eect of the nitrogen on target erosion and the D 2 retention in targets and codeposits.
II. EXPERIMENTAL METHODS
All samples were exposed in the PISCES-B device using the setup described in [6, 7] . Be samples were exposed at the target position and sputtered material was collected on tungsten or tungsten coated graphite disks on the witness plate manipulator. The plasmas were either generated in pure D 2 or in N 2 /D 2 mixtures feed directly into the plasma source. For the gas mixtures the neutral partial pressure fractions were measured with a capacitive pressure gauge prior to plasma operation (cold plasma cathode) and set from 0.6 to 15% 
III. RESULTS
The addition of up to 10% of N 2 to the plasma had only insignicant eects on the plasma performance. Plasma source voltage and current remained unchanged and the D γ emission showed no signicant variation due to the N 2 injection. The double-probe measurements showed no signicant change in particle uxes, electron density, and electron temperature. After the injection of the nitrogen the sample temperature equilibrated usually 10 20K lower than in the pure D 2 case. The formation of a thin nitrogen containing layer on the target samples was conrmed by XPS and AES and these layers on the targets were found to be still conductive when tested exsitu with a two contact probe and ohmmeter. This is in contrast to the thicker codeposits on the witness plate samples, which were found to be insulating.
At the beginning of exposures, arcing on the target samples was observed both in pure D 2 and mixed N 2 /D 2 plasmas. Initial analysis of the camera data showed no inuence of the N 2 concentration on arcing frequency and duration. Therefore, it is plausible to assume that the observed arcing is mainly due to the natural oxide layer on the Be targets but inuences of the nitride layer can not be excluded from the current data. However, it should be noted that nitrided samples showed no stronger tendency to form arcs than samples with the natural oxide layer.
Sputtering yields of 4.5×10 −3 per ion at E ion =80 eV and 1.5×10 −3 per ion at 30 eV were calculated from mass loss measurements of the samples exposed to steady state plasma conditions assuming single ionized ions and
. For the the pure deuterium plasmas D + 3 is assumed as being the dominant ion species [9] . Adding 10% N 2 to the discharge reduced the target erosion rates at E ion =80 eV by a factor of ≈2 to a value 
